During Xenopus embryogenesis, the Wnt and Nodal pathways overlap in the Spemann Organizer, a region of tissue on the dorsal side of the embryo essential for embryonic patterning and axis formation. Both the Wnt and Nodal pathways are essential for organizer formation, yet little is known about how these pathways interact at the level of target gene promoters to affect organizer gene expression. Gsc is an organizer specific gene with a well-defined promoter containing both a Wnt responsive element and a Nodal responsive element. Expression of Wnt effectors Sia and Twn with Nodal leads to synergistic activation of the Gsc promoter. Chromatin immunoprecipitation (ChIP) has revealed that Wnt effectors Sia/Twn and Nodal effectors Fast-1/Smad2/3 occupy the endogenous Gsc promoter. Occupancy of Smad2/3 at the Gsc promoter is increased upon addition of Nodal, as expected. However, a combination of Nodal and Sia/Twn, significantly increases Smad2/3 occupancy at the Gsc promoter. Sia/Twn occupancy at the Gsc promoter is enhanced with addition of Nodal. Taken together, these results suggest that the transcriptional synergy observed at the Gsc promoter maybe due in part to formation of a transcriptional complex at the promoter, consisting of effectors from both Wnt and Nodal pathways. This complex also likely contains p300, as p300 occupies the Gsc promoter in a Sia/Twn dependent manner. Defining the mechanism by which Wnt and Nodal pathway effectors function to promote formation of the organizer is critical to understanding how two distinct signaling pathways cooperate to establish the organizer. The mammalian auditory sensory organ, the organ of Corti, consists of precisely patterned sensory hair cells interdigitated with nonsensory supporting cells. The bHLH transcription factor Atoh1 has been shown to play a necessary role in the differentiation of sensory hair cells during the development of the organ of Corti and ectopic delivery of Atoh1 results in the generation of ectopic hair cells in neonatal animals. To further test the competence of Atoh1 as a hair cell differentiation factor in various cell types of the developing and mature cochlea, we generated a transgenic mouse line with Dox-inducible Atoh1 expression throughout the cochlear epithelium. When Atoh1 expression is induced early in development, cells in most regions of the cochlea appear capable of initiating a hair cell differentiation program. Atoh1 induction in neonatal tissue results in hair cell differentiation in a more regionally restricted manner. Induced ectopic hair cells express MyoVI and display wellformed hair bundles. Although Atoh1 is presumably expressed throughout the cochlear epithelium, the ectopic sensory regions exhibit a mosaic cellular pattern similar to that of the organ of Corti, with alternating sensory and nonsensory cell. Furthermore, we observed significant cell proliferation within the normally post-mitotic organ of Corti in transgenic cochleae. These results suggest that Atoh1 plays a key role in the regulatory network that coordinates cell fate specification and cell cycle control for the precise patterning of the auditory sensory organ, and identify cochlear regions competent for hair cell differentiation. Cranial placodes give rise to the sensory organs of the vertebrate head. They arise from an ectodermal zone that borders the anterior neural plate. Two human syndromes, BO/BOR, are characterized by craniofacial defects and hearing loss. About half of these cases carry mutations in the SIX1, SIX5 and EYA1 (a Six1 co-factor) genes; the genetic defects that cause the remaining cases are unknown. Six proteins contain a Six domain (SD) that can bind with co-factors, which increase DNA binding specificity and modulate Six function as either co-activators or co-repressors of transcription. Clustal analysis demonstrates that the SDs of the Drosophila Six gene, Sine Oculis, and Xenopus Six1 are highly conserved; only 4 aa substitutions are non-455 Abstracts
